Membrane fusion plays an important role in gene transfection mediated by cationic liposomes.
By confocal laser scanning microscopy (CLSM) we have studied the membrane fusion between cationic liposomes and the endosome membranes involved in gene transfection mediated by cationic liposomes. Antisense oligonucleotides were transferred by cationic liposomes with a cationic cholesterol derivative, cholesteryl-3beta-carboxyamidoethylenedimethylamine (I). Cationic liposomes were made by a mixture of the derivative I and DOPE. The intracellular distribution of fluorescein-conjugated antisense oligonucleotides (phosphorothioate) was studied by CLSM. The images showed that the antisense oligonucleotides were preferentially transferred into the nucleus of target cells (NIH3T3, COS-7 and HeLa cells) by the liposomes with derivative I. However, their transfection was completely blocked by nigericin which was able to dissipate the pH gradient across the endosome membranes, although the liposome/DNA complex was found in the cytoplasm of the target cells. This was quite in contrast with the fluorescence images of the target cells treated with wortmannin, an inhibitor of endocytosis. The results suggest that at least two steps are effective for gene transfection mediated by the cationic liposomes with cationic cholesterol derivatives. One is the endocytosis of the liposome/DNA complex into the target cells and the other is the removal of antisense oligonucleotides (plasmid DNAs) from the complex in the endosomes. The latter step was preferentially preceded by the membrane fusion between the cationic liposomes and the endosome membranes at around pH 5.0.